SUMMARY Over a period of 22 years, 4844 pleural and peritoneal fluids from 3279 patients were examined cytologically. Megakaryocytes were found in the fluids from five patients. The clinical diagnoses in the five patients were agnogenic myeloid metaplasia, chronic myeloid leukaemia, and lymphocytic lymphoma. All of these patients had persistent serous effusions. Megakaryocytes in serous fluids occurred in three forms: (1) a large type with abundant cytoplasm and multilobed nuclei, (2) a smaller type with a high nucleocytoplasmic ratio and unlobed nuclei, and (3) 
Megakaryocytes, normal inhabitants of bone marrow, are occasionally seen in peripheral blood and on a rare occasion they may be found in sputum' due to the passage of circulating megakaryocytes through the pulmonary alveolar walls. They have also been described in cerebrospinal fluid due to unintentional puncture of a vertebra during lumbar puncture. 2 Megakaryocytes have also been described in pleural and peritoneal fluids'-4 in association with myeloproliferative disorders, presumably due to the development of extramedullary haematopoiesis on the pleura or peritoneum. Such foci of haematopoiesis may develop in various organs whenever the haematopoietic activity of the bone marrow is inadequate to meet normal requirements. This compensatory metaplastic phenomenon occurs, for example, when the bone marrow is diffusely replaced by neoplasm such as lymphoma. On the other hand, extramedullary haematopoiesis may be a truly neoplastic change as in agnogenic myeloid metaplasia (AMM). In addition to the extramedullary haematopoiesis, AMM is also characterised by myelofibrosis and the proliferation of atypical megakaryocytes.
The finding of megakaryocytes in pleural and peri- Table 1 . Three of the five fluids from three of the five patients also contained patients were women and two were men, all within an neoplastic cells in the form of immature granulocytes age range of 52-70 years. Three of the five patients (patients 1 and 4) or lymphoma cells (patient 5). had AMM, one had chronic myeloid leukaemia
The number of megakaryocytes in the smears (CML), and one had lymphocytic lymphoma. Each ranged from + to + + +. They were not adherent to patient had a persistent serous effusion. Patient 1, each other. In the Papanicolaou-stained smears, the with a diagnosis of AMM, had recurrent massive diameters of the megakaryocytes ranged from 20 to Megakaryocytes with unlobed nuclei were commonly seen. These cells had well-defined cytoplasmic borders, high nucleocytoplasmic ratios, and a more uniform chromatin pattern than the megakaryocytes with lobed nuclei (Fig. 7 ). These megakaryocytes with unlobed nuclei may represent less mature forms.
BIOPSY FINDINGS
Bone marrow biopsies were performed on patients 1, 2, 3, and 5. In patients 1 and 2, the specimens showed myelofibrosis with proliferation of megakaryocytes. In patient 3, the marrow showed tri- marked proliferation of megakaryocytes. The pleural biopsy specimen from patient 4 contained a leukaemic distinctive feature of megakaryocytic nuclei was their infiltrate. Additional biopsies in patient 5 showed delicate and indented nuclear membranes (Fig. 3) . lymphocytic lymphoma in skin, a lymphoreticular 4I~~~~~~I. (Fig. 8) . Similar masses were found in peripancreatic and periadrenal soft tissues. The liver weighed 3140 g and contained numerous greywhite nodules. Smaller nodules were found on the visceral pleura (Fig. 9) and in the kidneys, and a mass 12 cm in diameter invaded the left hemidiaphragm. The bone marrow was dry, grey-white, and sclerotic.
Microscopical examination revealed that the nodules were composed of fibrous connective tissue mingled with haematopoietic cells, including atypical and bizarre megakaryocytes (Fig. 10) 'Um.) surface of the diaphragm (Fig. 11) , enlarged lymph nodes in the porta hepatis, patchy pneumonic consolidation of the lungs, and sclerotic bone marrow.
Microscopically, foci of haematopoiesis with prominent atypical megakaryocytes were seen in the pulmonary parenchyma, lymph nodes, kidney, liver, periadrenal and periaortic tissues, and on the pleural surface of the diaphragm (Fig. 12) . The bone marrow was fibrotic and contained numerous atypical megakaryocytes.
Discussion
Megakaryocytes are rarely found in routinely prepared smears of peripheral blood in normal states, although they can be found in very small numbers in smears of white cell concentrates of periKumar and Nay/or pheral blood from normal persons.5 They are rarely seen in pleural and peritoneal fluids. This is borne out not only by the small number of reported examples in the literature but also by our own experience, in which we found only five examples of megakaryocytes in almost 5000 pleural and peritoneal fluids.
Whenever megakaryocytes have been seen in pleural or peritoneal fluids it has been in association with AMM The explanation for the presence of megakaryocytes in serous fluids was obvious in two of our five patients: nodules of AMM on the surface of the pleura or peritoneum and in various other abdominal organs. Although we are not aware of any reports which demonstrated such a histocytological correlation, the existence of this situation was hypothesised by Calle.3 The presence of megakaryocytes in the peritoneal fluid of patient 3, who had AMM, was most likely due to nodules of AMM on the peritoneum. In patient 4, diagnosed as having CML, AMM was also considered in the differential diagnosis, and, therefore, the source of the megakaryocytes in his pleural fluid may have been pleural foci of AMM.
In patient 5, who has lymphocytic lymphoma, there are two likely explanations for the presence of megakaryocytes in her pleural fluid. The more likely is the presence of compensatory extramedullary haematopoiesis on the pleura, although it is possible that an increased number of circulating megakaryocytes in peripheral blood, which is known to occur in the presence of various malignant neoplasms, may account for the presence of the megakaryocytes in the pleural fluid.
Finally, the question whether any blood in the serous fluids contributed to the presence of the megakaryocytes should be considered. Against this, the number of megakaryocytes in different specimens of serous fluid from the same patient did not increase with increasing bloodiness of the specimen. 
